biopsy remains debated. Currently, the establishment of practical guidelines for renal biopsy performance is urgently needed [4] . To provide the optimal observation period, clinical data concerning late-onset complications is necessary, in addition to data on early complications. However, reports of delayed bleeding several days after renal biopsy are very limited. Here, we report a patient who developed serious post-procedure bleeding requiring angiographic embolization, diagnosed by computed tomography (CT) 7 days after renal biopsy.
Introduction
Percutaneous native renal biopsy is recognized as a safe procedure when performed with real-time ultrasound guidance and automated needle devices. Hematoma is one of the most common complications. Eighty-nine percent of all complications occur within 24 h of the procedure [1] . Bleeding complications requiring blood transfusion or radiological or surgical intervention occurring 24 h or more after the procedure represented 0.28% of all complications in a recent retrospective study [2] . Although the safety and effectiveness of same-day, outpatient renal biopsy were advocated [3] , the optimal observation period before discharge after renal 1 3 using an abdominal compression belt for 4 h and monitored his vital signs. One day later, routine abdominal CT showed a small hematoma (Fig. 1, 111 mL, measured using imaging software (Ziostation 2, Ziosoft, Tokyo, Japan)). After careful observation for 48 h, he was discharged with no signs or symptoms. Light microscopy sections contained 25 glomeruli, three of which were globally sclerotic, with no punctured large arterioles. The remaining glomeruli showed mild increase in mesangial matrix without hypercellularity. Interstitial fibrosis and tubular atrophy was estimated at 20%. Combined with presence of arteriolar hyalinosis, the histological findings were consistent with diabetic nephropathy class IIa, according to the criteria of the Renal Pathology Society [5] .
Seven days after the biopsy, he returned to the emergency room with sudden left abdominal pain, with no history of trauma noted. His vital signs showed a blood pressure of 174/110 mmHg, heart rate of 78 bpm, and respiratory rate of 24 bpm. Percussion tenderness of the left abdomen was present. Electrocardiogram showed a sinus pattern. Laboratory findings showed a lactate dehydrogenase level of 184 U/L, serum creatinine level of 1.12 mg/dL, and hemoglobin concentration of 14.4 g/dL.
CT scan with contrast showed increased size of the hematoma and clear extravasation protruding from the renal parenchyma in the region corresponding to the biopsy site (Fig. 2a, b , 955 mL). We performed angiographic embolization with coiling ( Fig. 3a, b) . A microcatheter (2.8 Fr, Masters Parkway; Asahi Intecc., Japan) was advanced to the lower branch of the left renal artery and four Tornado microcoils (2 × 3 mm, Cook Medical, USA) were deployed near the region of extravasation. After we confirmed the absence of further extravasation, his abdominal pain was gradually alleviated and he was discharged from our hospital 8 days later.
Discussion
We report a patient who developed major bleeding 7 days after percutaneous native renal biopsy. This case provides reliable evidence that biopsy-related delayed bleeding could result in serious complications.
Major complications associated renal biopsy that require radiological intervention are rare. However, massive bleeding leading to bladder obstruction and requiring blood Fig. 1 Transverse non-contrast computed tomography (CT) image demonstrated a tiny retroperitoneal hematoma 1 day after left renal biopsy. A hematoma volume of 111 mL, illustrated as the red-colored area, was measured using reconstructed CT data Fig. 2 Computed tomography (CT) image with contrast to examine the cause of sudden flank pain 7 days after the procedure. As shown in an arterial phase, expansion of the hematoma was explained by the extravasation protruding outward from the renal parenchyma (a). At the equilibrium phase, the contrast was viewed within the hematoma, representing active bleeding (b). A hematoma volume of 955 mL, shown as the red-colored area, was measured using reconstructed CT data transfusions and/or radiological or surgical intervention are important to consider in patients undergoing the procedure [4] . Despite the technical improvements with the use of ultrasound guidance and automated biopsy devices, major complications occur in up to 8.0% of patients, and the major complications requiring radiological intervention occur in up to 1.2% according to a recent editorial [6] . In our patient, delayed major bleeding requiring radiological intervention developed despite the fact that the patient was asymptomatic during the initial hospital stay. Predictors of major bleeding such as coagulopathy, kidney dysfunction (serum creatinine, less than 2.0 mg/dL), low hemoglobin concentration, use of a wide needle (i.e. 14 gauge), or atherosclerosis [4, 7] were not identified in this patient. While considered to have relatively low risk, the patient unfortunately developed delayed major bleeding without any history of trauma 7 days after the procedure.
Over 90% of biopsy-related complications occur within 24 h after the procedure [1] . Recently, there have been several reports advocating the safety and effectiveness of sameday, outpatient renal biopsy, in which patients are monitored for less than 8 h postoperatively [3] . However, given that the observation period is 8 h, 33% of all complications would be missed [1] . Korbet et al. recommend that we should monitor patients at least 24 h after the procedure [6] . However, reliable reports on delayed major complications developing after discharge are very limited. Regarding concise clinical data of delayed complications, there are only a few lines described in several published case series [1, 2, 8, 9] . One reason for the paucity of data on delayed complications is because it is difficult to accurately determine the etiology of the bleeding event when it occurs after a long delay. Furthermore, due to publication bias of retrospective studies, not all delayed events can be identified, and the number of events is thus potentially underestimated.
Evidence-based standards of renal biopsy performance have been established in several countries [4] . To optimize the monitoring period after the procedure, reliable case reports must be accumulated. The current Japanese guideline for renal biopsy [10] reports the potential occurrence of delayed bleeding several days after the procedure and prohibits strenuous activities for several months; however, these parts of the guideline are based on insufficient evidence. Our case report is clinically relevant, because sequential CT scans revealed that the renal biopsy was the underlying etiology of the bleeding event 7 days after the procedure.
Together, this case report, in which the patient was asymptomatic immediately after the procedure but developed delayed major bleeding, provides useful data for determining the optimal time length after native renal biopsy. Fig. 3 Angiographic image demonstrated expansive bleeding from the renal parenchyma, corresponding to the biopsy site. The pseudoaneurysm (arrowhead) equivalent to arterial-venous fistula was identified (a). Blood supply to the periphery of the renal artery was completely occluded with deployment of microcoils (b)
